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MATHEMATICS MODULE # 1
"Introduction"

by Arthur Justice

Overview

2l to pive you the divection for completing this series

This nodule s dosignod
of modules on umethods of tanching mathematics in the clomentary school. In this
module the learner will also have presented the basic teaching principles and

procedures necessary in today's mathematics programs,

Terminal Objoctive

The learnar will konow the basic teaching principles and procedures used in
learner will know how to proceed through the

today's mathematics programs. The
procadures to teach elementary scheol

following modules for leurvning tho
nathematics.

Prcassessment

Similar to the Post Test.

Enabling Objectives

1. The learner will be able to deterwine a studenc's readiness for the

mathematical program,

2. The learner will bhe able to select materials pertinant to the skill
being taught.
3. The learncr will be ahle to sclect teaching aides suitable to be used

with the ability level cf the student.

4. The learner will be able to proceed through the series of modules,
self-pacing so as to complete tha requirement by the date established

by the instructor.

5. The learner will turn in 2 written evaluation of this module before
receiviug cradit for it,

1. The learncr will cxamine the publications, Today's Mathematics; and
Hathematics, Geals and Accivities K-6, Parts 1, 2, and 3.

3




"Introduction" (continued, page 2)

2. The learner will read, Todav's Mathematics, pp. 3-5.

3. The learner will listen to the tape,'"Introduction."”

Post-Test

The learner will complete a written test at the 80 percent correct level
to receive credit for this module.

o
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MATHEMATICS MODUEL # 2

"Aids to Teaching"

Overvicw

The day of the teacher who teaches with a textbook in her hand and all her
students on the same page, doing the same problems, is over. Today's mathematical
programs require a teacher to use as many different teaching aids as she can. The
individual differences of children require a teacher to know and use wuny approaches
to teach the same concept. This module is designed to familiarize the teacher with

a variety of tecaching aids.

Terminal Objective

Upon completion of this module, the teacher will be familiar with teaching
aids and sources to locate teaching aids.

Preassessment

Similar to the Post Test.

Enabling Objectives

1. The lecarner will be able to select commercial aids to be uscd 'in his

teaching.

2. The learner will be able to plan and construct original teaching aids
to be used in her teaching.

3. The learner will be able to plan and utilize bulletin boards and
flaunel boards in her teaching.

4. The learner will write an evaluation of this module before receiving
5

credit for it.

Eaabling Activities

1. The learner will examine two catalogs of school supplics and submit to
the instructor the names and address of the comuercial compdanies on

a 3" x 5" file card.

2. The learner -"ill examine the commercial aids to teaching mathematics
located in the Curriculum Materials Center and will alzo familiaviwe
himself with the exhibit of mathamatics textbooks located in the
Curriculum Materials Center.

ERIC
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. "aids Lo Teaching” (continued, papge 2)

3. The learner will examine Plus, Educational Sevvices, Tne., 1264, aad

will sclect three (3) activitics to motivate the teaching of a il
The activities will be written on a 3" x 5" (ile card il preseat Lo
the instructor for recording.

4. The learner will examine the puablications, Baived Bulletin Poards,
Bulletin Todrd Tdea Sources, Bulletin Booards for hHolidays ond Seasons,
Bulletin Boards for Subject Areas, Bulletin Boards for the ttiddle
Grades, E-Z Bullctin Boards and 4-D Bulletin Rouacds, and will plan,
produce, and display a bulletin board to be used in teaching a slill

dgraa.

5. The learnar ©ill read the publication, How to Make and Gise Flanoel
LBoards, and will plan, produce and dawmonstrate the use ol the flaonel
board in teazhing a skill arca.

6. The learnor will listea to the tape, "Aids to Teaching."
be, 4

Post-Tost

1. The learaer will develop and present to the instvuctor a lesson plan
to teach tha ccacepts of this wedule. This lesson plan nmust contain a
clear statemant of objectives to be taupht, procedures to devealop the
understending of the objective, materials to be used, the vocuabulavy
necessary for understanding and an instvrument {or cvaluation to
assess the success of the teaching lesson.

2. The learner will demonstrate to the instructor, using onc aspact of
the above lesson plan, a teaching aid to be used in teaching this
concept. This demonstration may be with the instructor only, with
a peer croup, or uvith a group of elementary school children.

ERIC
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MATHEMATICS NODUEE © 3
"Geometry"

by Arthur Justice

Overview

Geometry is a part of elementary mathesatics and of our cveryday Lives.
Geometric terms like points, dines, plines,

Geometric shapas are all aronnd ns,
seonctuy for

and space ave part of the space age vocabulary. iinn has studied
over 100 years in an ceffovt to improve his undervstanding of the world in which
he lives.

Grometry is dividad inte two parts, ibe nea-metric ol the aetric. Non-
metric geomotry is concerned with the geometrvic properticos of foeiliar objects
and is taoght intuitively. The formal, dodoctive wethod of instraction is
raserved for high school. Metvic goomatry involves wmeasuriog the perimeters,
arcas, and volumes of geometric shapes. Mathematical patterns often are found
in geometric shapes and can then be velated o nembor patterns.  Stedents should
be conscious of the relationships and be alerted te lTeok for tioua.

Terminal Objective

Upon completion of this module, the learner will be able to emxplain uind
demonstrate to zhildren the cricepts of goomctey,

Precasessment

Similar to the Post Test.

Enabling Objectives

1. The learner will be able to list scveral of the basic terms of poeometry
and demonstrate understanding of thoam by using (hem covrectly in
mathematical sentences.

2. The learner will be able to use correct mathoeatical notation for
figures such as line sigment, lincs, 1.ivs, and angles.  (This is not
an indusive list, rather it is a sujsestion of the tvpes of fiyares,)

3, The learner will be able to classify angles according to theiv aeasnres.

4. The learner will be able to use the measures of two anjgles to tell
whether the angles are cemplementary or supplementary.

5. The learner will be able to use a straightedge and compass to biscet A
given angle.

ERIC
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. "Coomatry" (coutinued, pape 2)

6. ‘The learner will be able to identify wimple closed curves in the plone.

7. The learner will be able to classify pelv ons according to the nomboer
of sides that they contain.

8. The learner will be able to classiry triapstes according to the
measures of their angles.

9. The learner will be able to classity trian:tes according to the
measures of their sides.

10. The learner will be able to caleunlate porinceters  and areas of squares,
rectangles, pavallelovrams, and trisooles,

e 1y

The learner will be able to apply the "Prthogorean Theorem.”

Pt
—
.

12. The learner will be able to demonstrate undarstanding of the basic
concepts of transformational geometry.

figures such

o
o

13. The learner will be able to recognize and classify sp

14. The learner will be able to use mathomatieal notartion to nome the puarts
of any pgiven prism or pyramid.

15. The learner will be able to calculate the volume and lateral area of
a prism, given certain facts.

16. The learncr will turn in a written cvaluation of this wodale prior Lo
receiving credit for it.

Enabling Activirics

1. The learner will read, Today's Hathenatics, pp. 339-349; 383-404;
425-436.

2. The learner will solve Hxercise Scet #18, pp. 349-350, Today's
Mathematics, Bxercise Sct #20, pp. 403-407, poday's
Exercise Set #21, pp. 436-437, Today's Mathumitics,
the instructor for recovding.

o

3. The learner will exomine Activitices for Children, Todav's Matlenaties,
as dirccted below:

Early Childhood: pp. 352-356; 410-417; 439-440

Middle Grade: pp. 355-357; 415-422; 439-441.
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Y MGeometry"  (continued, page 3)

.t

4. The learner will exanine, Mathematics, Cooals ond Aetivigio: hy
Part 1, as directed below:

Early Childhood: none

r

Middle Grade: p. 1506

Mathomaties, (oals and Acliviting Ketso b 3

Farly Childhood: pp. 10-43; &4 9j. '-106; 118-123

[18-1273,

\

Middle Grade: pp. 37-74; L38-1405 LA5-147;

1
153-161; 1¢5.
5. The learner will read the followineg miiclos:
a. ”Dcvclnping Geometric Concepts in thoe Kindergortea,'" tda Mae
Heard, Avithuaetic Teacher, Vol. 16, -3, Moarveb, 19990 pp. 229-270,

b.  "Sowe K-6 Geematrv," Tievin Brone, Sii desctic Teachar,
76, pp. 441-447. :

Tol, 14,

c. "Ceometry ALl Around Us - K-12," Jolar . Posoard, Aritlecaic Teachor
’ [} oL COR S S
Vol. 16, #6, Octeber, 1969, pp. 37-445,

d. "Creative Mathematics Uith A Geobourd,"Peter Wolls, Avitlwmetic
TIcacher, Vol. 17, April, 1970, p. 247.

e. "Teaching Perimeter and Arca," T.oia iy, Teacher, Jomiwy, 909,
pp. 81-84.

f. "The Ins and Outs of Polypoous, ™ Tala iav, Tedchboer, Vel. ds, 03
Noveuber, 1970, pp. 102-103.

6. The learmer will listen to the tape, "Coomatry,

Post-Test

L. The learner will develop and present to the insirvctor . Temson plan
to tcach the concepts of this module. This lesson plan nose contain a
clear statement of objectives to be taught, proceduares to Jov 1o, the

understanding of the objoective, materials to be ased, the oo falagy

necessary for nnderstanding and an instrument for cooluntion oo cnnens
the success of the teaching leasson,

2. The learner will demonstrate to the instructor, nsing cue o ot of
the ahove lesson plan, a teaching aid to be used in teachineg s
concept. This demoastration may be with the iustructor only, ith

a peer group, or with a group of alementary school childraen.

ERIC
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MATHEMATICS MODULE # 4
"Sets, Set Language and Set Opcrations'

by Arthur Justice

Overview

Most contemporay mathematics programs at the elementary school level are
teaching the concepts, language and operations of sets. The subject is taught
not for its own sake but to provide techniques for introducing fundamental
idecas of mathematics. Modern mathematics emphasizes precise language and exact
expression. By using set concepts, we are able to describe mathematical ideas
an sperations more clearly and more simply than with traditional methods alone.

Terminal Obijective

Upon completing this module the learner will be able to explain and
demonstrate to children Set Concepts, Set Language, and Set Operations.

Preassessment

Similar to the Post Tegt.

Erabling Objectives

1. The learner will define the term 'set' 2nd specify sets by descril ‘ng
or listing their elemcnts;

2 The learner will use diagrams to show wuether two sets can be placed
in onc-to-one correspondence;

3. The learner will identify instances of sets which are empty;

4. The learner will use sct notation to specify the cardinal number of
a set;

5. The learner will determine whether or not two given sets are equal
or equivalent;

6. The learner will determine whether a first set is or is not a subseat
of a second set;

7. The learner will use set notation to express relationships between scots

8. The learner will find the union and intersection of a given pair of .ct

10
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"Sets, Set Language and Set Operations' (continued, page 2)

9. The learner will use various diagrams to show and interpret velation-
ships between sets.

10. The learner will turn in a written evaluation on this todale before
receiving credit for it.

Fnabling Activities

1. The learner will read Today's Mathematics, 2nd Edition, Joames W. Hodden,
pp. 7-11, 25-35,

2. The learner will solve the Exercise Set 2, pp. 11-12 (Today's Mathematics)
and Exercise Set 3, pp. 35-37 (Teday's Mathematics) and present to the
instructor for recording.

3. The learner will examine the Supgested Activities for Children (Today's
Mathematics) as directed belows:

Early Childhood: pp. 13-20; 29-46
Middle Grade: pp. 20-22; 46-51

4. The learner will examine Mathematics Goals and Activitics K-6, Pare 1,
North Carolina State Department of Public Instruction, as directed below:

‘Early Childhood: pp. 10-34
Middle Grade: pp. 28-38
5. The learner will read the following articles:

a. '"The Need to Master Set Theory," Dr. Lola J. May, Grade Teachar,
Mavrch, 1966, pp. 59-60; 151.

b. "Properties of Opcrations: A teaningful Study," William J. Qoussa,
The Arvithmetic Teacher, April, 1969,

6. The learner will listen to the tape, "Sets.'’

Post-Test

1. The learner will develop and present to the instructor a lesson plan to
teach the concepts of this module. This lesson plan must contain a
clear statement of objectives to be taught, procedures to be foll.wed
to reach the objective, a statement of materials needed in this Tos-on,
the vocabulary to be used, and an evaluation instrument to asscss tho

Success of his teaching.

Sk
'rs&
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"Sets, Sot Languape and Sct Opervations” (countinued, pape 3)

2. The learner will demounstrate to the instructor, using one aspect of
the lessoun plan developed above, a teaching aid to be uand in teach-
ing this concept. This demonstration may be with the instructor
only, with a peer group, ot with a pgroup of elemeniary sehool children.

.
A
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MATHEMATICS MOSULE # 5
"'Place Value™
By Arthur Justice
Overview

Any place-value numeration system has a scheme of grouring that is basic
to that system. The number of symbels necessary in a particular numeration
system is directly related to this basic grouping. For example, in the base-
ten system there are ten symbols or digits: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9.
With various combinations of these ten digits, any nuaber, no matter how great
or small, can be cxpressed. This is possible brcause tha decimal systom makes

use of place value and has a special symbol, the zero.

Most arithmetic problems ave solved by some form of counting. As societies

perfected their systems of counting, they began logically to <evelop shortcuts.
The shortcuts are defined as the four basic operations: Addition, subtraction,

multiplication, and division.

Terminal Objcctive

When the ledrner has completed this wodule he will be able to explain and
demonstrate to children a comparison of place-value numeration Systems and
conduct operations in bases other than basc-ten.

Preassessmaent

Similar to the Post Test.

Enabling Objectives

Upon completion of this module, the learn will:

1. Be able to identify the basic features of a place-value numeration systom;
2. Be able to represent any given whole numbers :n many different bases;

3. Be able to make place-value grids for numerals in decimal and non-decimal

systems;

4. Be able to use standard notation, expanded notation, and expuncntial
notation to express aumbers in a given hasc;

5. Be able to construct tables of basic addition and multiplication facts
for a given base;

6. Be able to usc a table of basic addition facts in solving addition and
subtraction examples in any base;

13
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"Place Value" (continued, page 2)

7. Be able to use a table of basic multiplication facts in solving
multiplication and division examples in any base;

8. Will turn in a written evaluation on this module before receiving
credit for it.

Enabling Activities

1. The learner will read, Today's Mathematics, pp. §3-89; 105-111.

2. The learner will complete and present to the instructor for recording
Fxercise Set 6, pp. 89-90; and Excrcise Set 7, pp. 111-112, Today's
Mathematics.

3. The learner will examine the Suggested Activities for Children, Today's
Mathematics, as directed below:

Early Childhood: pp. 92-99
Middle Grade: pp. 98-102; 113-114

4. The learner will examine, Mathematics, Goals and Activities K-6, Part I,

as directed below:
Farly Childhood: pp. 59-61; 69-72; 81-83; 90G-92.

Middle Grade: pp. 81-83; 90-93; 107-108; 110; 118; 132 134-136;
139; 158.

5. The learner will read the articles listed below:

a. '"Diagnosis of Pupil Performance on Place-Value Tasks,'" Robert F.
Smith, Arithmetic Tecacher, Vol. 20, {#5, May, 1973.

b. "Introduction to the Numeration of Two-Place Numbers, ' llitoski Ikeda
and Mosu Ando, Reading Teacher, April, 1959. pp. 249-251.

6. The learner will listen to the tape "Place-Value."

Post~-Test

1. The learner will develop and present to the instructor a lesson plan to
teach the concepts of this module. This lesson plan must contain a clear
statement of objectives to be taught, procedures to develop the under-
standing of the objective, materials to be used, the vocabulary nccessary
for understanding and an instrument for cvaluation to assess the success
of the teaching lesson.

2. The learner will demonstrate to the instructor, using oac aspect of the
above lesson plan, a tecaching aid to be used in tecaching this concept.

This demonstration may be with the instructor only, with a peer group,
or with a group of clementary school children.

14




O

ERIC

Aruitoxt provided by Eic:

MATHEMATICS MODULE # 6
"Numbers 2nd Numerals'

Ly Arthur Justice

Overview

As man mastered his environment and developed an organized society he found
that a major necessity, in addition to language, was a method of counting and
recording numbers. From primitive cne-to-one matching to present day application
of the binary system in electronic computers, man has created a bewildering
variety of ways to count and record numbers. A modern mathematics program should
provide a foundation on which children can successfinlly build and develop number

concepts.

Terminal Objective

Upon completing this module the learuer will be able to explain and demonstrate
to children concepts of whole numbers within a structure of systems of numeration.

Precasscessment

Similar to the Post Test.

Enabling Objectives

1. The lecarner will be able to describe the «ecvelopment of the number concept
from the concrete level through the scmiconcrete, semiabstract and abstract

levels.,

2. The learner will be able to determine ovder relationships between whole
numbers by using one-to-one correspondeiices between sets.

3. The learner will be able to apply the law of trichotomy to arrange whole
numbers in their proper order.

4. The learner will be able to usc the symbols &, = 7>, to state order
relations between whole numbers.

5. The lecarner will be able to translate numerals from additive and
multiplicative numeration .systcms into base-ten numerals.

6. The lecarner will be able to translate uumerals from nondecimal place-
value systems into basc-ten numerals, and visa versa.

given sel to vopresent

7. The learner will be able to group objects in a g
s variety of place-value

the number of objects in the set by numeral in
systems.
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"Numbers

Enabling

and Numerals" {contiiued, page 2)

The learner will turn in a written evaluation on this module before
receiving credit for it.

Activities

1.

2.

6.

1.

The learner will read, Today's Mathematics, pp. 55-58; 67-74.

The learner will solve the Exercise Set #4, p. 59, Todav's Mathematics,
and Exercise Set #5, p. 74, Today's Mathematics, and present to the
instructor for recording.

The learner will examine the Suggested Activity for Children, Today's
Mathematics, as directe:d below: »

Early Childhood: pp. 61-64; 75-78

Middle Grade: pp. 75-80

The learner will examine, Mathematics, (Goals and Activities K-6, Part I,
as directed below:

Early Childhood: pp. 40-59; 63-68; 75-80; 88-89; 92-94; 10°F

* “ddle Grade: pp. 75-80; 82-83; 88-89; 92-94; 105-106; 108-115;
. 130-132; 136-139.

The learner will recad the following article:

a. "What You Always Wanted To Know About Six But Have Been Afraid To
Ask,'" Alan R. loffer, Avithmetic Teacher, Vol. 20, #3, pp. 173-180.

The learner will listen to the tape, "Number and Numerals.'

Post-Test

The tearner will develop and present to the instructor a lesson plan to
tcach the concepts of this module. This lesson plan must contain a clear
statement of objectives to be taught, procedures to develop the under-
standing of the objective, materials to be used, the vocabulary necassary
for understanding and an instrument for cvaluation to 4ssess the success

of the teaching lesson.

The learner will dewonstuate to the instructor, using onc aspect of the
above lesson plan, a tecaching aid to be used in teaching this concopt.
This demonstraticn may be with the instructor only, with a pcer groun,
or with a group of clamentary school children.

i6



MATIHEMATICS MODULE # 7
"Number Theory"

by Arthur Justice

Overview

In this module the learner will take a close look at an aspect of the
structural approach to the teaching of mathematics and the parts that make up
all numbers (factors). In doing so the learner will consider some of the most
efficient approaches to understanding numbers and their factors.

As a result of this close examination of number structure, it is hoped
that each learner will recognize the fundamental theorem of arithmetic as an
idea that he has known for a long time. But of greater importance is the
discovery of the way in which this thcorem is basic to a thorough understand-
ing of operations on whole and fractional numbers. The information in this
module is necessary background for every elementary school classroom teacher.

Terminal Objective

The learner, upon completion of this module, will be able to explain and
demonstrate to children the use of prime number and fractorization as a tool
to be used in developing mathematical skills.

Preassessment

Similar to the Post Test.

Enabling Objectives

1. The learner will be able to write all possible two-factor product
expressions for a given counting number.

2. The learner will be able to draw all possible arrays that represent
a given counting number. )

3. The learner will be able to classify counting numbers as prime or

composite.

4. The learner will be able to write the prime factorization of any
given counting number.

5. The learner will be able to state the fundamental theorem of arithmetic.

6. The lecarner will be able to calculate the greatest common factor Ffor a
given set of counting numbers. '

TS
-J

ERIC

Aruitoxt provided by Eic:



Enabling

The learner will be able to calculzte the least common multiple for
a given sect of counting numbers.

The learner will turn in a written evaluation on this module before
receiving credit for it. '

Activities

1.

2.

5.

The learner will read, Today's Mathematics, pp. 181-200.

The learner will solve Exercise Set #12, p. 200, Today's Mathematics,
and present to the instructor for recording.

The learner will examine Activities for Children, Today's Mathematics,
as directed below:

Early Childhood: p. 202
Middle Grade: pp. 202-204

The learner will examine, Mathemotics, Goals and Activities K-6, Part I,

as directed below:
Early Childhood: pp. 95-96

Middle Grade: pp. 114-115; 116-119; 135
' and in Part 2, pp. 135; 138-139.

The lecarner will listen to the tape '"Number Theory."

Post-Test

1.

ERIC
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The learner will develop and praesent to the instructor a lesson plan to
teach the concepts of this module. 7This lesson plan must contain a clear
statement of objectives to be taught, procedures to develop the under-
standing of the objective, materials to be used, the vocabulary neccessary
for mnderstanding and an instrament for evaluation to assess the success

of the teaching lesson.

The learner will demonstrate to the instructor, using one aspect of the
above lesson plan, a tcaching aid to be used in teaching this concept.
This demonstration may be with the instructor only, with a peer group,
or with a group of elementary school children.
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Post-Test

1. The learncr will Jowealos ord Loasm o the nstructor a lesson plan
i
to teach the cuoveopra of g This legsen plan must contain
a clear statown ot of ob’ vroFrapne, procoduras to develop
the undrrstandio: ¢f rie o feerive, ite-iais Lo ha uszod, the
3 3

‘u
n

vocabulary noce.sary Sour o le Lnouciee and o inst cament for evalua-
tion to o5y e stceeets 0 Ll Lecchiiag Ioason, ’

2, The learzav will o oo e Lot b fac o cter, using oue aspect of
the above Tea: o ! Plen wlDte ha wsad in tedching this
Lo e ew T it the natrouctor only, with

conenpt.,  Thiw .
a peer jroup, or wita aocreep of o entaey school ehildren.

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

CITDTMATICS MONELE 9
TAddicion md Sabtraction'

by Avvhur Justice

Overview

In the module on Mumbers and Numorals, a method was suggested for helping
children develop a conecept of imber by woving gradunlly from concrcte ideas
of number involving tangible sots of roal objoets, to abstract ideas of number
not involving raal objects at «il. Tt wis suogested that we might bhegin with
sets of real objects, then procuecd to the cardinal tuanbers of sets, and finally

consider just nuwbers in rolation to ecach othoer.
J

experivnced 4 rich prosram of numbers, he should not find
four fundamantal operations difficult to under-

hs beon successful, he shiould weve into a study
attenpt-

If the child has
the initial instruction in :he
stand. In fact, if cuarly woik
of the numbor cembhinations wiiheut vealizing that anything new is being
ed. The four fundamental procussos, involving both whole numbars and fractions,
compose the cove of the progrem in cempuatoticnal arithmetic. The taachar wio
helps children achieve an undevstanding and mastery of the [our [undamental
operations, creating intarest and aveiding {rustration at the sama time, gives
the students an invalueble tool for everyday living., 1In this iodule the first
two of the four fundauacntal operations, addition and subtraction, will be

studied.

Terminal Objective

Upon completion of this wodule, the learner will be able to cxplain and
demonstrate to childven the ccncepts of addition and subtraction.

Preasscssmant

Similar to the Tost Tocot,

Fnabling Objectives

1. The learner vwill b able to dofion oddicion of vhole nunabers in terns

Of unions of sats.

hle te nen rhe defiaition of addition to develop

2. The leavrer will bo
Tor the basec-ten system.

the table of hasic addition Taces
3. The learner will be 2ble to {llustrate a given wddition sentence
on the number line.

22
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"Addition and Subtraction'

(continued, page 2)

4. The learner will be able to illusivate a given subtraction sentence
on the nunber linc.

5. The learnzr will be able to explain how basic properties of addition

Ve

and place valua are used in solving addition examples.

6. The ledrner will turn in a written cvaluation of this module before

raceiving credit for it,

Enabling Activitics

1. The learaer will vead, Today's Mathewatics, pp. 153-158.

2. The leerner will solve Exercise Set #10, Teday's Mathematics, p. 159
and preosent to the iostructor for recording.

3. The leavuer will exa.ine Activities for Children, Today's Mathematics

as divecred below:

Farly Childhood: pp. 161-166

Middle Crade:

as directed bolow:

pp- 165-1068

FEarly Childhocd: pp. 34-35

Middle Crade:

mone

Mathematies, Goals =nd Activities K-6, Part 2
T T T e e L e T e e e T e e

Early Childhood: pp. 12-32; 34-43; 51-59; 74-81; 94-96; 167; 17C

Middle Grada:

172-174; 178

pp. 53-59; 74-81; 94-102; 111-116; 121-126;
148; 150-151; 154-158; 178; 190-191; 195

5. ~he learrer will vead the following articles:

a. "slide Into Addition oud Subtvaction," MHorilyn Gellis, Teacher,
April, 1973, p. 65.

b. "Giving Mzaning to

e Addition Algorithm,' Irvv King, Arithmetic

Teacher, vol. 19, #5, May, 1972, pp. 345-348.

o

c. "Addition Games," Elvera Suber, Tnstructor, LXXXL, #9, may, 1972,

p. 24,

[\]
o
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"Addition

6.

Post-Test

1.

and Subtraction'" (continuad, page 3)
d. "Renaming in Subtvaction,' Lola May, Teacher, October, 1968,
pp. 106-108.

"The Case for A More Universal Number-line Modal of Subtraction,”
Sister Marijane Werner, Arithmotic Teacher, Vol. 20, #1, pp. 61-64.

The learner will listen to the tape, "Addition and Subtraction."

The learner will develop and present to the instructor a lesson plan
to teach the concepts of this module. This lesson plan must contain a
clear statement of objactives to be taught, procedures to develop the
understanding of the objective, materials to be used, the voenbulary
necessary for vaderstanding and an instrument for cvaluation “o assess
the success of the teaching lessoun.

The learner will domoenstr.ite to the instructor, using one aspact of
the above lesson plin, a teaching aid to be used in teaching this
concept. This demonstration may be with the instructor ouly, with
a peer group, or with o group of clementary schuol children.
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IATHTMATICS MODULE #_10
"Multiplication and Division"

by Arthur Justice

Cverview

Addition and subtraction might be considered the primary operatiocns in
arithmetic, since most primitive mathematical nceds beyond simple counting were
answered by these two operations. As man's need for unumbers became more
sophiisticated, he tried to find more efficient ways to compute and this led to
the development of the operations of multiplication and division. Several
different techniques of multiplication evolved over the centureis. Multiplica-
tion developed much more rapidly than division which was secldom attenpted
oxcept with small divisiors. The division algorism that we use today was not
used until the fiftceuth century.

Terminal Objective

Upon completicn of this moedule, the learner will be able to explain and
demonstrate to children the cencapts of multiplication and division.

+

Enabling Objectives

1. The learner will be able to demonstrate basic multiplication facts
by using sets, Cartesian products, arvays and the number line.

2. The learner will be able to use Cartesian products and other nodels
to explain some of the basic properties of the multiplication

operation.

3. The learner will be able to explain how the properties of addition
and multiplication can be used to justify the familiar multiplication

algorithm.

4. The learner will be able to usc number line diagrams to illustrate
division cxamples.

5. The learncr will tarn in a written evaluation of this module prior to
receiving credit for it.

Enabling Activitics

1. The learuer will read, Teday's Morhematics, pp. 171-179.

2. The learner will solve BExevcis: _ #11, p. 180, Today's tlathematics,
and prescnt to the instructor recording.
Ll
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"mltiplicaticn and Divisiea'  (contined, pare 2)

3.

4

6.

The lemiver will ewocine, Metivitices for Children, Todayv's Mathematics,

as directed haleors
Sarly Childbood:  pp. 182-188

Midddle Grade: Y.

5, Goals and Activities, Part 2, as

The Tearner
directad owlene:

Eavly Childheod:  pp. 33; 4%-50; 59-74; 52-94; 97; 175; 179-180

Middle Grade: np. 42-%95 973 103-110; 113; 117-121; 125-155;
179-120; 182-183; 188-189; 19l; 195-197.
The leo ner will read b fellewing articles:
a. M"Tlise-0-tath," Jim Gibbous, Tustructor, Vol. LXKXI, #10, p. st

b. "Prezenting tultiplication of Counting Numbers On An Avray Mattrix,”
Moerry Schrage, Avithaoctic ‘teacher, Decembar, 1969,

"Division by Zoro,"™ Hilda Fo Duncon, Arjthaetic Teacher, October,

1971, pp. S1-382.

d. "Cliffovrd's Check for Lowy Division,'" Cliffurd Lopate, Avitlunetic
Teachar, January, 1971. p. 118,

The lenrner will liston te the tape, "Hultiplication and Division."

Post-Test

1.

The learnar will develop and presceat to the instructor a lasseon plan to
teach Lhe ceoncepts of this medola,  This losson plan must contain a
claar staterrmt of ohicerives to b tausht, procedures to develop the
inderst imding of the objective, iriarinls to be usad, the vocabulary
necessary for vodovseandins ard e instroneat for evalaation to asscess
the snccass of the Leaehiingg tesson.

The learner wiil Adrmonsteate to the instruator, using vne aspect of

the above loszson plan, a teichiing aid to he vred in tesching this
conccpt. “his dovonstration may be with thn instructor only, with

a peer fgroup, or with & group of =larentary scheol children.

20
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Qvervicew

MATHEMATICS MODULE # 11
"Measurcmont®!

by Arthur Justice

Children grvow up with measures of quantity all around them. They sce milk,

YT S
eqss,

packages,
a ruler to measure articles of various lengths and shapes.
and statemonts about time, height, weight, distance and temperature.

4
and cookics scld in quart carvtens, containers for a dozen, and pound

respectively.  Swall children watch while an adult uses a tapeline or
They ltear questions
From these

cirly and oftan crvde beginnings<hildren acquire ideas of denominate numbers.
It is the task of the school to deepen these understaondings and to bring a
preciseness to their use which is nceded in our technologically oriented socicty.

Terminal

Objective

Upon comples

tion of this module, the learuer will be able to explain and

demonstrate te childrea the coucepts of meascroment.

Preasscessment

Similar to ov the same as the Post-Test.

Enabling

Objectives

1.

The leavrrer will be able to demonstrate understandings of relationships

betwe ' n stendecd units of measare in the Fuglish system and the metric

S >'S A

The learser will be -ble to duomonstrate naderstanding of some of the
advantages and disadvantsses of the English system as compared to the

merric synton.

The learner will ba #hla to convart measurcmonts from the ‘Fnglish system

to matric systan.,

-
=1

i

The learner will be able to convert measturements [rom the metric systaor
to the English system.

.

The le-rner will be akle to perfon: operations on denerinate auombars.

The learner will turn in a written evaluaticn of this module bafore

receiving craodit,

[}
-3



"Measurement' (continued, pase 2)

Enabling Activitios

1. The learner will read, Today's Mathematics, pp. 361-370.

2. The learner will solve Exercise Set #19, pp. 370-371, Today's
ikithematics, and present to the instructor for recording.

3. The learner will examine Activities for Children, Today's
Mathematics, as divected below:

Early Childhood: pp. 372-376
Middle Grade: pp. 375-379

4. The lesrner will examine, Mathematics, Goals and Activitios K-6,
Part 3, as directed below:

Early Childhood: opp. 76-135
riiddie Crade: pp. 102-1/0
5. The learner will oxsaine the following:

a. "Brief llistory of Measurcment Systems,' U, S. Departmcat of
Comacrce, Pub. 204A, Octobev, 1972. '

b. "Metric Supplement to Scicnce and Mathematics," Fred J. lelgren,
Metric Association, 1973.
c. "All You Will Need to Kuow About Metric," U. S. Department of
Commerce, Washingten, D. C.
6. The learncr will read the following articles:
a. The April, 1973 issue of the Avithmatic Teacher, Vol. 20, #4.

b. '"Measure for Mcasure,” Tynn Olson, Teacher, Februavy, 1971, pp. 92-94.

c. ‘"Math - Lab V," Lola May, Teacher, Vol. 89, #6, February, 1972.

d. '"Children's Errors in Telling Time And A Recommanded Teaching
Sequence,’ Fredricka Reisman, Arithnetic Tenacher, Mavch, 1971,

AW
ce
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'Measurement” (coniinued, page 3)

1.

Post-Test

The learner will develop and present to the instructor a lesson plan
to teach the concepts of this module. This lesson plan must contain a
clear statement of objectives to be taught, procedures to develop the
understanding of the objective, materials to be used, the vocabulary
necessary for uaderstanding and an instrument for evaluation to assess
the success of the teaching lesson.

The learner will demonstrate to the instructor, using one aspect of
the above lesson plan, a teaching aid to be used in tecaching this
concept. This dowmonstration may be with the instructor only, with
a peer group, or with a group of clementary school children.
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"Fractions"

6.

10.

11.

13.

14.
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18.

Enabling

Qoo

The o, s v

a fv.oo

The v v e om0y
less tie .

Tha 1 N
CONSL. e :
froact 1y R

™ - . -
Tha Toorv T

Lwo 1.1 oy,

The Tore - i1
caler” ;

t
The Toorne: I
addloion 0
Ther Poses 0
Cov ma it
Tha Teopper o« §0d

the prodocs w0 L

The Toavner witid
fractiomal ae Lo

Thae loarner 00
fraci!

enal o
The learncr il

of wnltiplicat:)»
quotient of tyun |

The Tearner wili
the bovie e, o
numbers.,

The learwr

recalsing ool

1.

cefional manbar by

1., - . v . SO e . ot o v - 3
N vat foesional mmber is
Lo wecoand Draetivoal peabar,

sets {o

S ni oy apees Invelving

and

P,

orem omd JdiSfevonce of any

[S] [ PR

o i o doeeningor,
e STt T enn and basie puoparties in
o tracional gshove thag are

o N corlriyeieg s o solving

P ) : Protnt aniiteca.
oo e I oo sl modals

1

Yo L IRR]
t o wecois snd the bosic propuerties
crooacstionnd aoaber g oo find the
HFNLIN
. Cog o it i leatkraga
. oo s T s T eniimal
LN thin o de, Balopre
: TS, o, TRV I6 233

Qo
Pt
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MATHEMATICS MODULE # 13
"Decimals"

by Arthur Justice

Overvieg

Any fractional numbar can be expressed by a fraction in which the numerator
Fractional numbers

is a vhole number and the denominator is a counting number. _
can also be expressed by decimals. Decimals are extremely convenient and :
efficient for purposes of computation. They permit the Place value notation
used for whole numbers to be extended to fractional numbers., For these and
other reasons, decimals are widely used in Scicnce, industry, and commerce.

The concept of place value is fundamantal to an understanding of decimals.

In order that children may be able to discover the meaning of decimals for
themselves, it is necessary for thoem to review place value.

Terminal Objective

Upon completion of this module, the learner will be able to explain and
demonstrate to children the concept of opcrations upon decimal numbers,

Proassoessment

Similar to the Post-Test.

Enabling Objectives

1. The learner will be able to write any given fractional number as

a decimal.

2. The learner will be able to eXpress any given decimal in expanded
notation,

3. The learner will be able to perform the four Ffundamental operations

on numbers cxpressed in decimal form.

4. The learner will be able to compare fractional numbers expressed in
decimal form.

5. The learner will be abla to rewrite any terminating or repeating
decimal in fraction form.

6. The learner will be able to Use ratios and proportions to describe
problem situations in mathematical terms.

7. The learner will be able to use ratios and preportions to solve
percent problems.

34

ERIC

Aruitoxt provided by Eic:



"Dacimals'" (continued, page 2)

8. The learner will be able to e¢xpress numbers in scientific notation.
1

9. The learner will turn in a written evaluation on this wmodule before
receiving credit for it.

Enabling Activitics

1. The learner will read, Tedoy's Mathematics, pp. 293-304.

2. The learner will solve the Excrcise Set #16, p. 305, Today's Mathematics,
and presaent to the instructor [or rccording.

3. The learner will examine Activities for Children, Today's Mathematics,
as directed below:

Early Childhood: None
Middle Grade: pp. 309-317

4. The learuer will oxomnine, Mathematics, Goals and Activitios |
as divected helow:

Early Childhood: None

Middle Grade:’ pp. 126; 128; 149-152; 153-154; 159

Mathematics, Goals and Activities K-6, Part II

Early Childhood: None

Middle Grade: pp. 96; 116; 120; 148-149; 153; 194.

4., The learner will listen to the tape, 'Decimals.”

Post-Test

1. The learner will develop and present to the instructor a lesson plan
to teach the concepts of this module. This lesson plan must contain a
clear statement of objectives to be taught, procedures to develop the
understanding of the objective, materials to be used, the vocabulary

necessary for understanding and an instrument for cvaluation to a2ssess
the success of the teaching lesson.

2. The learner will demonstrate to the instructor, using one aspect of
the above lesson plan, a tecaching aid to be used in tcaching this
concept. This demonstration may be with the instructor only, with
a pecr group, or with a group of elementary sclool children.
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Enabling

1.

2.

1.

The 1eae: v wildl ;.0 5, 0. CwWsT G i b it teal sentence to desceribe

A GIVCI Lrevars oo Giti s b,

The losrrcr i1l o ooa I it tan cvolation on this rodule hafore

recelving oy 1 sy .

The learn-» wi]1 - i, vedeg's Hashematicos, b, 1r7-144d.

Slua Sop fa, po. 1dd-147, Todiuy's Yathomatics,

The loariior 5001 ol

4

and prosent fo ot Lor recording,

he learnor will axemine Lho Activitios fer Childzon, Toda's Hithomatics,

as di oo l‘.l;‘.." AT
Early Chili'vacd: e 10419

HYAIe Sroos

M Activitics K=6, Part 2,

The leorner will L T I R

as dirccetod bholows

Rarly Chilshoo 1 Bpe L0l-163; 100, L7¢; 186
Hiddle Grade: . pp. (76; 186, jo2-103, 196, 198
The learner will road 'hos articla, “opon Sentences--The Most Useful

Tool in Problernm Solviig,” Touis o, cher, Mirch, 1967,
Vol. 14, pp. 263-257.

Post-Tost

The learner will develop aul rosent o Lhe instrnctor a lesson Plan
to tecach the concepts of Lhis o Tula, g Iroson plan mist contain

a clear stabeint ofF . Lt o e D v, procodures o dcevelop

e, tiderinls to b used, Lhe

Nitiy and an insCrument for cvaluation

the understanding of + 5o cals Foad
vocabulary neceseary for oo

to assess the cuce ca of the 1o «Whidng Iosson,

The learncr will deironstrcto 'y the instructor, U5ing one aspect of
the above losson plin, a o Livs a7 Lo e onsod in teachng this
concept.  This & .aonsica*ion naty b wilh Lhae Livsbrae: or only, with
4 peer group, or with a group o clomnlary ~ohbosl ~hildren.
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PLNTIUVT L eS oo e f# 15
"Orapbha and Chaypes"
by Arthur JTustice
Ovecrview
In this module, the learner will exomine some of the properties of
relations, study a special kind of rvelation kioown as a function, and will sce
how mathematical velations sud functions ean be pictured by mcans of charvts
and graphs.
Terminal Objective
When the leavner has completed this module, he will be able to explain and
demonstrate to chil ren how any relationship or function of items may be shown
by a graph or chart.
Preasscssment
Similar to the Post-Test.
Enabling Objectives
1. The learner will be able to tell whether a given relation is reflexive,
symmetric, or transitive.
2. The learver will be able to write a set of ordered pairs for a given
relaticn.
3. The learmner will be able to determine whether a given rclation % or
is not a function.
4. The learner will be able to yraph a ziven relation or function in the
number plane.
5. The learncr will be able to use the graph of a relation to tell
whether the relation is or is not a function.
6. The learner will turn in a written cevaluation on this module before
receiving credit for it.
Enabling Activities
1. The learncr will read, Today's Maihematics, pp. 445-453.
2. The learner will solve the Exercise Set #22, pp. 453-454, Today's
Mathematics, and present to the instructor for recording.
O
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"Graphs and Charts"  (continued, paasre 2)
3. The lemmer will emamine Activities [or Children, Today's_Mathoematics,
as divectod below:
Early Chiddhoed: None
Middle Crada: pp. 456-461

4. Tha leavnar will cxominn, Matheoaties, Coals and Activities K-6, Part 3,
as dircactod hinlew:

Enrly"bhildhouJ: pp. 172-183

Middle Grade: pp. 182-199

Post-Test

1. The learner will develop and present to the instructor a lesson plan
- to teach the coucopts of this wedele. This lesson plan must contain a
clear staterent of ebjectives to be taught, procedures to davelop the
inderstanding of the objociive, matarials to be used, th2 voesbulary
necessary for undevstanding aud an instrument for evaluation to assess
the success of the teaching lasson,

2. The learncr will demonstrate to the instructor, using one aspect of
the above lesson plan, a teaching aid to Lo vscd in teaching this
concept. This demonstration may be with the instructor only, with
a peer group, or with a group of elementary school childron.

ERIC

Aruitoxt provided by Eic:



)
MATHEMATTCS MODULE # 16

"Loglc"

Overview

Logic is implict in the structural approach used in today's elementary
programs. Children use logical reasoning more and more as they progress from
the primary gradecs through the middle grades. At the middle grade level, children
are more conscious of the way in which statements are rclated to one another,
and they become more clearly aware of how they reason their way to solutlons of
-problems. This module deals with some of the fundamental notions of logic
which are commonly used in mathematics and everyday life,

Terminal Obiectiyg_

Upon completion of this module, the lecarner will be able to explain and
demonstrate to children some of the fundamental notions of logic which are
commonly used in mathematics.

Preassessmoent

Similar to the Post-Test.

Enabling Objectives

1. The learner will be able to define the terms conjuction, disjunction,
and conditional.

2. The learner will be able to read and interpret sentences that use
the logical connections/\,\/ s » and s,

3. The learner will be able to tell whether a given compound statement is
true or false by using what you know about the truth or falsity of the
components and what you have learned about the logical connectives.

4. The learner will be able to use truth tables to determine the validity
or invalidity of simple arguments.

5. The learner will turn in a written evaluation on this module hefore

receiving credit for it.

Enabling Activities

1. The learner will read, IQQ%X:§~ﬂ§£DSm§EiEi’ pp. 481-485.

2. The learner will solve the Excrcise Set #24, pp. 485-486, Today's
Mathematics and present to the instructor for rccording.

3. The learner will examine the Activities for Children, Igggxlgmyggggiqg
as listed below:

Early Childhood: None
Middle Grade: pp. 287-488

4. Student Option

ERIC
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Post-Test

1.

The learner will develop and present to the instructor a lesson plan

to teach the concepts of this module. This.lesson plan must contain

a clear statement of objectives to be taught, proccdures to develop

the understanding of the objective, materials to be used, the
vocabulary necessary for understanding and an instrument for evaluation
to assess the success o! the teaching lesson.

The learner will demonstrate to the instructor, using one aspect of

the above lesson plan, a tcaching aid to be used in tcaching this
concept. This demonstration may. be with the instructor only, with

a peer group, or with a group of elementary school children.
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Overview
YYLtview

Children in the elementary
of the basic coseepts of statist
thte methods of gathoring and organizing Jduata
mathematical experience. Statistics help people to [ind

MATHEMATICS HODULE # 17

"Probability"

gradcs can bepcefit from an introduction to some
ies and probobility. Scnmo Acquarintance with
shonld be a pavt of each child's
answers to questions

by making available intelligent methods for using limited amounts of data to
arrive at predictions.

The

concept of probability is part of our everyday lives.

already use the terminology and ideas of probability. IMost of
of probability is extremely complex. Very abla bupils mizht be led to discover
some of the basic facts of probability intuitively. The topic might be

considered enrichment at grades 5 and 6,

Preassessment

Similar to the Post-Test

Terminal

Objective

Enabling

The learner will be able to define the terms:  "range,

"median," and "mode."

Children
the mathematics

"o, "
> omean,

The learner will be able to calculate the venge, mean, wnwedian, and

wode for a given collection of facts.

The learner will be able to construct a histogram and
polygon for a given collection of facts.

The learnmer will be ahle to demonstrate understanding
concepts and defiritions of probability.

The learver will be able to demonstrote uindorstanding
triangl: by using it to calculate provabilitics.

froqueacy
of the fundusental

of Pascal's

The leamer will turn in a written evaluation on this nodule bLefore

receiving credit for it.

Activities

The learner will read, Today's Machematics, pp. 465-572.
, !

The learner will solve Exercise Set £23, p. 472, Today's Matlimatics,

and present to the instructor for recording.

The learner will examine Activities far Childroen. Pp.

Mathematics.

Student option.

674-477, Today's



O

ERIC

Aruitoxt provided by Eic:

Post-Test

1.

The learner will develop and present to the instuinctor a lesson plan

to teach the concepts of this mudule. This lesson plan must contain

a clear statement of objectives to be tausht, procedures to develop

the understanding of the objective, wmaterials to he used, the
vocabulary necessary for understanding and an instrument for evaluation
to assess the success of the teaching lesson.

The learner will demonstrate to the instructor, using one aspect of

the above lesson plan, a teaching ~id to be used in teaching this
concept. This demoastration Ray be with the iastructor only, with

2 peer group, or with a group of clementary school children.,
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